Treatment of waters contaminated with metals is usually a two-step process. The removal of contaminated particles via coagulation and flocculation, using coagulants such as ferric chloride, followed by adsorption or ion exchange for dissolved metals removal. In this study a combined suspended and dissolved metals removal technique is investigated utilising bentonite or chitosan. These materials have high metals adsorption capabilities as well as the potential to improve flocculation. This study investigates the combined use of ferric chloride with bentonite or chitosan as a low cost environmentally friendly alternative for removing both suspended and dissolved metals from contaminated Antarctic waters.
Introduction
The Australian Antarctic Division (AAD), as part of its obligations under the Protocol on Environmental Protection to the Antarctic Treaty, is interested in developing technologies suitable for the cleanup of contaminated sites in the Australian Antarctic Territories (AAT). Contaminated sites of most concern are abandoned waste disposal sites, a legacy from the days when on-site dumping of wastes in Antarctica was considered to be a suitable waste management method. [1] The problem with remediation of these sites is the eotrainment and dispersal of contaminants via meltwater pathways into the surrounding environment. In order to prevent the spread of contamination during rubbish removal and earthmoving operations it is necessary to have a water management plan incorporating the collection, containment and treatment of waters from the site undergoing remediation. A waste disposal site in the Thala Valley, near Australia's Casey research station is being used as a test case for the development of remediation technologies suitable for cold regions, especially water treatment techniques.
In the case of the Thala Valley tip the contaminants of most concern are metals. Analysis of meltwaters passing through the tip during the summer months have found that a significant proportion of metal contamination is associated with suspended particles, although dissolved metals such as copper and zinc are present at levels exceeding allowable limits under Australian water quality guidelines.
[2] Hence it is necessary to remove both suspended and dissolved contaminants if significant environmental pollution is to be avoided .
Removal of metals is achieved by coagulation and flocculation followed by gravitational settling to remove particles and ion exchange to remove dissolved solids. This paper investigates the potential of a combined flocculation and adsorption process using materials such as bentonite or chitosan, in addition to ferric chloride, in (214)
Vol.14 Supplement (2003) Despite the contribution of dissolved contaminants from bade reactor and treatment chemicals, the measured residual metals in the treated water were lower than in the raw water. The treated water results shown in Table 1 show that 100 mg dm-3 bentonite in suspension was able to reduce metals contamination in the raw water as well as successfully remove all excess contaminant contribution from equipment and chemicals. (215) 
